S?7. 66 J 



(!9)1ttJSittWI5f^*«B8 

(43) SK^BIB 
2003 *f 12 B.24 B (24.12.2003) 




PCT 



(io) mmvtmw^ 
WO 03/105578 Al 



(51) SJg*#fflr#S 7 : A01K 67/027, G01N 33/50, 33/15, (72) fgBJ#; t$£tf 



A61K 45/00, A61P 31/04, C12N 15/09, C12Q 1/02 



(21) mmmmw^: 

(22) m&ttimB: 

(25) mmmmatt-. 

(26) SRtttHOttfi: 



PCT/JP02/ 12908 



(75) f6IB#/thffiA /*ilC3l>tfl)^: till 
(AKIRA,Shizuo) [JP/JP]; T 569-0036 *SRIft S^lfi it 
^— T |7§1 6 Osaka (JP). 



on»» fen B in H no \i imo\ C 74 ) SIB Stiffi (HIROTA.Masanori); x 107-0052 

2002*12^10 0(10.12.2002) *S=TH 8#5#*#e;U3BTokyo 

(JP). 

(8i) *t 5£@ raart;: ca us. 
aro4.i7i=«5E-r**ar: 



B*I§ 
B*I§ 



(30) Sftffiv 5 -*: 

#112002-173254 2002 *6 £13 0 (13.06.2002) JP 



(71) fflj|A(*@$»f!<^r<Oji^SI=-3^T;:^ftW SttttMftlB: 

MP^SSia (JAPAN SCIENCE AND TECHNOLOGY — Sf8132$8£-» 

CORPORATION) [JP/JP]; T332-0012 «S5SR III a rfi — **JlCfc£fc^ll8^Xli««14ftffc<»^nlCg|-t'& 



*BlEgT I 1f 8§ Saitama (JP). 



(54) Title: MODEL ANIMALS NON-RESPONSIVE TO MYCOBACTERIA-ORIGIN LIPOPROTEIN/LIPOPEPTIDE 
(54) £3Ha>€l*: l-< 3><9f'J74*';jK*>/^ /"JtK^^T K^lB^tt* x JHb& 



7.0 kbp 



= AA &±MTis)l> J- 



BB 



E E 



= , CC 'Z^S^?^?***- 

H dd wtev^ -J 




BBE E 
— LU I— 



BBE E 
-LU L_ 



/ 

4hsv-tk 



E Eg E B 



BBE E 
_HJ !_ 



pBkiescript II SK(+) 
E 



5.0 kbp 



2 kbp 



00 

in 



O 



AA...WILD TYPE ALLELE 
BB... PROBE 

CC... TARGETING VECTOR 
DD... MUTANT ALLELE 

(57) Abstract: It is intended to provide TLR1 knockout mice specifically recognizing a mycobacteria-origin lipoprotein/lipopeptide, 
which are useful in clarifying the role of TLR1 in vivo, and a method of screening a promoter or an inhibitor for a response to a 
mycobacteria-origin lipoprotein/lipopeptide with the use of the same. The TLR1 knockout mice are constructed by isolating a TLR1 
gene from a mouse gene library, substituting a part of the TLR1 gene containing the intracellular domain and the transmembrane 
domain by a neomycin tolerance gene, transferring an HSV-tk gene encoding thymidine kinase into the 3' -terminal side thereof, 
screening an ES cell clone double-resistant to G418 and ganciclovir, injecting the ES cell clone into the blastocyst of a C57BL/6 
mouse and then getting the newborns from the reproductive system thereof. 
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h-Jl/ (To 1 1) it^fe*. ^s^^a^A'lWKfi^^Ofli 
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1996),*fc^#:^^tt^«A^M#:^^ai-r^S^^^^M^^^ : fe f 5 
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Immunol. 20, 197, 2002) , WTo 1 1 tt, n >f > U 

y ^ utf _ h (LRR) SttSlMUM^fe^ d<&«IIJ&K 
20 *JL»<>^-o-f (IL-1R) 

|*3lHtt£*BEH£;**iBV> H t&mZ fr£ JSoT^S (Nature 351, 355-356, 
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ifi4£. Toll (T L R : Tool Like Receptor) tB^fcfnS 

25 To 1 1 <Dm$Lm<Dft=EV#&ffi1&2n (Nature 388, 394-397, 1997, 
Proc. Natl. Acad. Sci. USA 95, 588-593, 1998, Blood 91, 4020-4027, 
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1998, Gene 231, 59-65, 1999), t MLR775 'J-I^^Ttt T 
LR2^TLR4fe£:nSTCl Ol^i^^nt^S. TLR77 

^g^-^^^j^, MWo&mmm*mm-tz>^*-->mm%i&te (pr 

R : pattern recognition receptor) tVX. SU^ (DMW^W^&ft^^ 
5 ^ — > (PAMPs : pathogen-associated molecular patterns) 

BU ^?EfT^§NF -KB co^rt'\CD^tf : SrS< IhI 1i © HO US ft 9 s 

10 LR 'J^>Hi!i^^nT^5, 

TLR2tt, H^U # > (P GN), il** b U TS^WfcU 4? 

Trypanosoma cruzi ;V~X h U A J V -T) ©GP l7>#-fc£ 
<DZ$i-g&UMWmft&mm*r% (Science 285, 732, 1999J Science 285, 
15 736, 1999; J.Biol. Chem. 274, 33419, 1999; Immunity 11, 443, 1999; 
J. Immunol. 164, 554, 2000; Nature 401, 811, 1999; J. Immunol. 167, 
416,2001). TLR4tt, if 5 Afttt*©«Mfctt»W&tt»»T?* 
§LPSI:iS^§MiT?i5§. TLR5(t mW<Dm%<D * > * 9 

20 m&JtZ*? H, ^^Vtf^WfeTLRfflt^. t3 

£0> TLR3, TLR7^TLR9«, Jl/X-liRN A, -f 
^ ;>J>, JHbC p G : Ef-7^ft§ilDNA0ii 

(Nature 406, 782, 2000; Nat. Immunol. 2, 

675, 2001; Annu. Rev. Immunol. 20, 197, 2002; Nat. Immunol. 3, 196, 

25 2002) o 
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ilCtS^t^TfS. «Ffc» TLR6tt TLR2tffiMlT-7 

(Proc. Natl. Acad. Sci. USA 97, 13766, 2000; Int. Immunol. 13, 933, 
200l)o TLR6^» (TLR6-/-) 7^D77-^Stt 
5 -fbUtf^T^F 2 -kD (MALP-2) £P¥ tfn* 5>7 ^)Vit^^( 3 
^7X7i*'J#^^ FfcJfc«FL,ife fettle h*-T >&g£bftv>. 
^0)^^ \* y 7 is JUkMW&Jfc 1 ) ^^^^ H iC^tfLTteu lE^&Jft^ 
TLR2- / ^^77-^fi- |tf3U#^^^H©i:^e>lC 
*>Jft#bfcv> (Int. Immunol. 13, 933, 2001) . ^£*K TLR6S, *ffl 

LT^^t»5. Sfc, TLR 2^giJ©TLRttt)HAfnr 

ifeS'JT & £ V> 5 pJt&tt^£ b § o 

15 -i UZf? X^m&&&&nftffiMfcfc&'DXmtk2ft%> (Microbiol. 
Rev. 60, 316, 1996) o N^SgT v'JMfc U iBMfi^R 

^©^(DT^^T^^Ib^tlTVi^) (Trends Microbiol. 7, 493, 1999) o 

25 (Immunobiology 177, 158, 1988; J. Exp. Med. 185, 1951, 1997) „ 

TLR 1 fiTLR 6 fcSHKtt**i8v> (Gene 231, 59, 1999)„ TLR 1 
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©3flf!l2S^£«k ® , Staphylococcus epidermidis (^^^F^^®) 

L R 2 *fl-r*J&«r**M2na tiS^nt^?) (J. Immunol. 166, 
15, 200l)o Neisseria meningitides (ttKfttf) 6 ffl * * * 

Immunol. 165, 7125, 2000) o b#b, T L R 1 ©-f > tf ^0 U X > 

u >/t*/u H^*a£«iaftSttfls*rs 

^^^^ FJWatKl 5/£f*-;ue * T LR775'J-#^ >A* 

25 
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\zm.iKti<D$>^E smm? n->&x? v-~>>fv, -®esm^ 

D->§C57BL/6 j8J& (blastocysts) O+fcftAb, 

T^Lfc^t^#fi:t§^3A^fU7ft* , J#^>/^/^ 

2) ^h-j7yJWb>J*^H^ n-/i;i^ h-f ;w-s-^ 

^ms) ^> 7^3A^f i J7fit i J^^>/^/ , ^ / ^^^^ 
25 wfcBSft-rs^w^Ha^ TLRits^iit^^tt^i^i 
~ 3 (D^-rnfrmmo-vf 3/t^f'J7a*u >a°^/u at*-?*? 
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^^^^-s»«flsbfc© , &E#«j»ic«cAb, tlr i mfc^-mm* 
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mm.&* TLR 1 HM57^^ bX»7>^^X 
%fWlftZ>m&m8 ~ 1 0©^fn^lBi©-7^3A^f'J7ft*'J # 

~->^#*£ i) 7-f3;^f'J7fi*'Jl3'W^/ 

mm®mx.\*mfflMnv>x? v m&mi 2) 

;t^f'J7«^ tt*Xtt»*a^©v-f 3;t^f'J7«»«T?» 
(fflf^^l 3) ^, l*^3B8~l 3 ©^Tn^fB«fe©^-r 3;^ 
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^^^\^zM-r^^o)i&mmnxummmmf)^ tlr 1 \zmtzt 

M5tXte«J%« (I*«16) T^n/^f'JTiW. IS 

3g i 5 e*©-^ n/^r'JTWJ^ >/^/ u ^^^^ h K#-r 

S &fc*580m, TL R 1 K:tfTLR 2 0»a*ft*0tt*»it 
. ;\^f'J7iW< iSWXttlt*^^©^^ =>;t^T-U7*5fcfiT?» 

femm 1 9) kht*. 
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&tt2> LP S Rtf P G N MWi\Z. iSTNF a MZlV^^*^ 3 a 

^lU'J^^W^l^ LPS«lfc)6«l/fcI 

& B C G^iJ^(C<fc^)TN F a£&©*g**a*'rEI'T?*S. 

)|10B«. *^i©TLR 1 , TLR2RtfTLR60**a©P 

fgl2llte> ^WOTLRUy^T^bV^X, T L R 2 7 7 
T 1 ^ h 7^^, Jtr^»^S*7^XK:*ttSM y r 3 C S K 4 J&diftte £ * T 
NF a££©<g*&a*i'EI~e&£o 

as 1 sat** *»*otlr.i;^7DK^. tlr2;«^ 

T^hT^X, ^Si^tf^fc^W"* L a u 3 C SK 4 ilttu<}:5T 

NF a jg^CD^^S^TST^^o 
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y h^?^X> RlSm^.^-?? X^&tf&'L au 2 N-P araCSK 4 IJ 

|150tt, ^^g^CDTLR 1 J h^^X> TLR2;>yf 

hV^7X> fttflff&Sl^ J BT 3 0 0 2*!l»fcJ:ST 

5 NF al40^*5^W?^5, 

N _ a h ^ ; p - s - v 7 * u 'J -t 'J ;n*©^/fc> u r ^;Mt; u 

« % v>r 3 /X * ^ U 7 * U # * >^ * / U # ^ ^ ^ fctt ft W fcRW 
* Eli Kit), ^3^fU7S*U#^^f/ , J*^P** 

> /t#R^&ntf#teffli£3n£fe© , ?»fc< > 0>J*-fc£> tlri^t 
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^^H©ffi» 7>f3/^f U7f#&#Xtt*©«lIft^ MALP-2 

©TLR1 jt-j5^0D^^^^fe#:±T^iftbfe#b M&fcSftttttfc* 
tf5Ct*JTt5. ±E < 7^3A^rU7ft5l5U^^>/^/ l J 



WO 03/105578 




PCT/JP02/12908 



iO^fS. I©TL R 1 §3-Ft5lgf©^XM§pM 

5 A77^^>h (DT-A) jtfi^mtt'S -< )V7> <0^ S. > 

4^--tf (HS V- t k) fce^^ftfc^&WA-rs^ifcckoT, 

— ->a> ^iuote sjnaiatc^xb, ffiiwiwm^i^^ 

10 frV>, ^©fflH«&tft*#© + J&>&, G4 1 8^^>~>^DtfT (GA 
^7X£^£Si^^X Arng^V)X (F 1 *T^7 : 

f^fflSnfcTL Ri;«^7^ h^^XiW-f 3/^f'J7fi 
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IL-6, IL-12, I FN-r^OM^- ]&S!B8fflI!&<Z) if fit/ft 
MBii^ST'OCD4 0, CD80, CD86, MHC^7 
X II^WtaM^il*^ NF-kB, JNK, I RAKICTLR 1 

§^^t5. fit, ^HJOTLRl/^7^hT>5X«, V 

t h mm \z *s w- s ^as t * <d m m &m z n m \z m z. t 
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is -fa/t^f ijt^'j^^/'J*^^**^' **** 
h m m & £ # £ n * ft is m J6 1 ^ -f n t- u t * * u * * > a- * / u 
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u y E&5feu >a^/u ^^^^ &#e> 

*«MO#«TT*«b, IMtt^^5^nA^f>J74* 
U^>A# /U J^"/^ HC^TSfSf^I^ • HiitS^St, # 
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7ij7fi*'j^^w^/'J ^^^^ H^js^Ftt^^^^t: ymm\~$> 

^BJK&^T^-T 3A^fU7fi*U^^>/^/ , J ^^^^ HII 

tttzm^owfe • •7^f3A^f | J7fi*'j^3'>/^/ , J 

-6, IL-12, I FN- r fiP©*-f hfc'f **MB*>» & 

T C D 4 0« CD80, CD 8 6, MHC^7X II ^CDirtM &5BSi*r & 
ttlffi^, NF-kB, JNK, IRAKiCTLROCv'Wfeli 

£ft£ fcRg^^n-S fc©"Ctefc^o ^fcfuBBbfc £-5 T<n 
A^T 1 J7ft* , J#^>/^/'J^^^l'^^ § ^ ?:i ^ ' M 
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tt, ±IE#f7^nA^T'J7lMf©TLR l«tt<rj*2cXteH^ 

tlr i tT-LR2\tm^mmm^p'V(Dm^mm^> -vtunz^v 

10 6, Eft&*1&-£»lftrtT#»iS3ii:* fc, ^a/^f'J7i»eo 

IBTL R 1 RtfTL R 2 £?g:£«l*JT^3i $ it: £ d £ # £ S 5B 31 # 
15 <7 ^ >>-7^/f 77^^^^, ^jg^-f^X, (Eteffi:*^!^ 

;i/7., ^hn«5<;^Sio^^iVX^^^-t:, tlri^tlr2 

S3- h'-r^it^^^^S'JiC-r >x^U—V3 VUfcfc©^ TLR 1 

iz$f®2tiz>mn<Dm.w. m&n* mmm, ^mm. phi 
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eg $g a « £n e> © #i ^ is s $ n & *> © t ^ . 

##0iJ (TLR2/7^7^h , 7'5X©^I) 

129/SvJ T^XJtfe^^-r ^9 U — (Stratagene 8: St) tf> 6, 

fflViT, TLR2*fi ; FS^^U-->f pBluescript ^ # ^ - 
(Stratagene *fc$4) *T~V7? p- > ilSfil*^^ tl^WDN 
AB^mgl:±0^^fe. ^-y>yf>f>^^-lt T L R 2 jS 

fc^©«rtfg^£^rtrx^ v >g&&i. 3 k b©jt^^^^^^> ^ 

tJ* U Ai/^t^S t>0 pMCl-neo (Stratagene 1±iS) ICK^f^Jl 

5 ' jtte^ 77^>htl- 0kb®3' fltte^ 77^^>ht^^ 
9 >=£>^BB#I£ LTtt> HSV-tk*tyh*5' ^SSK'g'/uT? 

ZL<D?—ff y<r>( > $ — £S a 1 Ifc<fc 

14. 10gOK^i)i (ESM) fcXl/^h#l/->3>l/fc. -t 
IBXl-^ hDl!/->3 >l&ESilft^e 4 G4 1 8SW>">^a 

*>©£X;7U-~>^b, a»^*ESlHIia*C 5 7 BL/67<7X©i 

^^7?9XtC57BL/6 fgV^T. ££3£IB£i±3 £ £ £ £oTT 
LR277777 h*7^X£f£i3b7c: (Immunity 11, 443-451, 1999) . 

mmm 1 (tlr i y yzrv h7^x©fi) 
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1 2 9 S V7^XiH5^-f 7=7 U — (Clontechftii) S> > ^ 7, 
TLR lifeffi*(DyD-^$ffl^T> TLR lilted >J 
>^b, pBluescript II SK(+)^?*- (Stratagene *fc§&) 
D->b, frJIS^iSi^y £>iffttfDNAEaifc5fefc«J;t>4$Jfebfc. * 

(?^XTLRl©75;iffi^ 5 7 5 -7 
9 5 £^Tt?X^ VXD — 5' mitiUmfrZ 1 • 0kb^3' 5fc$(§ 

#j^£> 1 0 kblfcT)*,**^^^*^*^ MStaratagene 

(HSV-TK) *W Xt5 C iilCck O^t^bfc (0 1)= - 
0^y-;T^^^^^Sa 1 I 4. 1 

s momnmm (es»i§) tii^nfi^-^a^i/, G4 1 8^ 

#>^nfcfTKJ&iate£^t- 1 2 5 <@<E>* o - > SritiR b> PCR*fe 

15 ^IITLR l#3£mfc^£#WbTV>fc 3fiOSWE S * D-> 
C57 BL/67^7©ESI4'^^^>^ I ^> 3 > bx 
**7-WZ&frMlsfco ^<DM<D**7~WX&C 5 7 BL/6 ftT 
r>Xi3£IS£i§r. n F 1 V # X L , j^S'^P^ 

20 LRl/^7!)b^CX:TLRl- / -) £#*io 

7C7X0S)5^iaibfc^MDNA$E c oR I 

Dfrofc (E12)o TLR 1 - y ~~? V X OiE"? ^ D 7 T — S?«, TLR 
lOmRNABibT^^^fc (03). £*UC*fL, TLR1"' 
25 -T^B77-^TOTLR2OmRNA0»att, I? £ M iiiffl © « 
<&-£JtlftbT, lEST&ofe. *^©TLR l-^-tt^>5 s ^O»W 
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5 U^SI^^* (wild-type). T L R 1 / V Z 7 # h ^ V * (TLR1 
"/-) RtfTL R 2 y y^T^ (TLR2-/-) (D^rtl^tKO 

1 0%©^^frJkm£Sinb7cRPMI 1 6 4 0i§* 
10 (Nacalaitesquett*) *T?3 7TJfcT2»W**U flUS^^r 

-i? (5X1 0 4 ) ssnft'J^^^i'Woi*^ 

2 4B#IHifcl»bfc. iSiitf^^TNFa (Genzyme Techne *h«) 
RtfIL-6 (R&Dlti) ©**tt, (EL 
I S A) TiW^bfco 

15 (PAMPsC^t^M) 

P A M P s l£ & Mycobacterium tuberculosis ( j|£^lt) ^Stlb^ 
7fc^'!4 1 9 kDU^^W^R (Science 285, 732, 1999 ©fla<fttefl6^ 
HtS), Salmonella minnesota Re595 ©LPS, Rtf Staphylococcus 
aureus («ft^H9«t) ©PGN^fflbfc. ^jf«j3-^lT* 

20 ^IfeM^^^^TLR 1 -/-T^(DI^^77-^. 

^ne>©PAMPs c#aTt2 4ttm#*L<> «F*J:«tt+©TNF 

*SB4fc, LPSRtlfPGNftffl^fcfc#©IS*«H5K:»r. 

19kD'J#^>/^fit^^» 
25 KITNF oSiibfc^, TLRl" / -7^D77-^{:i5TNFa 



2 0 



WO 03/105578 



PCT/JP02/12908 



/ m l fc*WT, »*#B»6nft (H4). LPSRtfPGNT 

S4Ift#WfcTNF aZMQilstc (0 5). tfMK* Jg^bfcBt 

g 7 ^D77-y (5 X 1 0 4 ) £*^14l 9kD'J^W^«tL 
5 PSit*n*tl2 4l»H*llb, 10t±Ii^©IL-6©I^$i 

/***fcJ6*Fbfc I L - 6 Ol4fe,TLR 1 

SP^SlifflBa^it^^«:^ofc*^ L P S fcJ&Srbfc I L - 6 <Dg£teM 

#Mfc*v»T*ii*«a:*ofc. a sic* ito^a/^furoiM 

M£i8ini£1i:fc£M© M. bovis <tf S'Slfl&SM) BCG (Kyowa *fc») 

aigmSiia^bfc. BCGC**lTTNFo*I4f«i*tt, HI 7 
fcjfct" «k o\z, T L R l -'"W uy r-zS-eittmfr&itemteionx^ 

* , h»J7'>;WbU^^7"f HR^7->;HliU#^7"fHO^ 
20 l:«V>fnfeTLR 2MIt^5^t, RtfT L R 6 #T L R 2 fcffi 

#IC<toT!ltl$TKSc? tlT^§ (Int. Immunol. 13, 933, 2001) . 1 

9 kD'J#^>/^«<Oi«^^^ ><*>££^ TLR 

2-/- 7 /7p 7 7-^T"liif ^tlt^fc (Science 291, 1544, 2001) . 

25 ^tfc^fit^T, TLRl#TLR2fc'bttSffffibT, h 'J ^ 
->;Mb'J >/1^ISi3'JtTV^ a^LTl/^. TL R 1 *** 
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<Dm.&-??u 77-^. &rfLMW&%: b ■J7">iW^^ FT?** P 

MALP — 2tHStfc. TLR 1 D7 7"^^^« i?£§l*ffi 

5 )!§<hJfci£bT, P am,CSK 4 C**lfcTNF a0>£&#***£B* 
StlTHfe** (0 8), TLR1 -'-Mte, MAL P - 2 fcjE*fc*# 
UTVife (09). cn6©«**5, TLR 1 # h U 7 ;Mfc »l 0 * * 

10 BUbT^S £ t^t)^5. 

|H;&£0|J3 (TLR 1 x TLR2&tfTLR6C«»8fcJ:6, >J#^y 

TLRL TLR2 L R 6 0^^^"THEK 2 9 3ii 

©^«fetft*fxV^ Jt<DU\Z pELAM J^>7x7-if HI?-^-^7X 
15 SF&ftfflbfc. >J#7ii'h75>2 0 0 0 (Invitrogen ftSS) £ £ 
^^Kfe^^^^^^^'t"^^^^ ^ — £ pELAM )lz/7 

"if U ^ — F (J. Biol. Chem. 274, 10689, 1999) S. 

tfpRL-TK (PromegatI) i*lC«V*T, t hfl&!fcWlH (HEK) 2 
9 3*fflte©-#ttfc?BKe!ft&fTo&. J*5Heifc©2 4#lffl&* lOn 
20 g/m 1 <£> P am 3 C SK 4 T^^5MS 8 R*ffi*!liftbfc. *ffl 
H^^iU, Dual-luciferase reporter assay system (Promega %kM) 

1 Ofcpfc-r- TLR 2£>fg5tte, P am 3 CSK 4 |iJtl^f tfcNF- 
k B <Df£tt{b£ fefc 6> L, TLRl©^Sit a^SiSttfc&W&fc 
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